Some Aspects on the Effect o f Vitamin A on Developing
Mouse Embryos*'
By Eiji OHZU and Ryujiro SHOJI (Comm. by Yoshimaro TANAKA, M.J.A., Jan. 12, 1965) In recent years, effects of vitamin A on mammalian embryos have attracted special attention of many workers, with a hope to study the mechanism of its teratogenic effect on developing organisms (Cohlan 1953 , Millen and Wollam 1958 a, b, Kalter and Warkany 1959 . Cohlan (1953) reported that the administration of an excessive amount of vitamin A to pregnant rats produced high incidence of dead embryos and of various types of embryonic malformations.
In the present report are described some aspects of the effect of an excessive amount of vitamin A on mouse embryos, with special regard to the formation of abnormal foetuses, the so-called hypervitaminosis A.
Material and methods: Mice used in the present experiments were DM/Mk strain, weighing 25 gr. Oestrus females inspected by means of vaginal smears were mated with males of the same strain. After mating they were examined for the presence of vaginal plugs as a sign of successful copulation. Pregnant females were divided into 3 groups. Each group received daily dose of 10,000 I.U. (0.2 ml), 5,000 I.U. (0.1 ml), and 2,000 I.U. (0.04 ml) of vitamin A solution (Sansho Pharmaceutical Co., Ltd.) respectively, by subcutaneous injection from the eleventh to fourteenth day of gestation. Control pregnant females received subcutaneously the corresponding amount of saline solution containing 200 mg/ml Tween 80, during the same period of gestation.
All females were killed on the 18th day of gestation in order to examine the condition of developing foetuses. Dead foetuses were classified grossly in the following two groups: a) those which died before the 10th day of gestation (early death), and b) those which died after the 11th day of gestation (late death).
All foetuses preserved in 70% alcohol were examined for the occurrence of congenital malformations.
Results:
The results of the experiments are summarized in Table I . The data presented in Table I It was also shown that dead foetuses (involving early and late death) were observed in both control and experimental groups. There was no difference in the frequency of early death between the control and the experimental groups.
On the other hand, the frequency of late death was higher in experimental groups than in the controls. On the basis of the present findings, it would be appropriate to assume that the increase in incidence of late death is induced by the He reported various types of anomalies to occur in experimental groups: they are macroglossia, harelip, cleft palate, and gross defects in eye development.
Anomalies observed in the present experiments were cleft palate, syndactylia, and short tail. Although the type of abnormality was less than that reported by Cohlan, frequencies of the anomalous foetuses except short tail were higher than those reported by Cohlan. High incidence of the abnormalities of foetuses found in the present experiments seems to be attributable to their sensitivity during embryogenesis in treated mothers.
As an interpretation of teratogenic effects of an excessive amount of vitamin A, Sadhu and Brody (1947) expressed a view that the teratogen caused maternal metabolic disorders eventually leading to the occurrence of abnormal foetuses.
In the present experiments, no dead animal was obtained in a total of 27 treated females, while 13 dead foetuses (late death) were found in a total of 152 foetuses derived from the treated females.
In the light of the above evidence, it may be postulated that the vitamin A affects not only metabolism of the mother but also directly on the developing embryos, producing either late death or malformations referred to as hypervitaminosis A.
In conclusion, effects of vitamin A on mouse embryos were studied with special regard to the incidence of abnormal embryos and death of foetuses.
Several different doses of vitamin A injected subcutaneously to pregnant females at 11-to 14-day-gestation. Abnormalities involving cleft palate, syndactylia and short tail occurred exclusively in experimental groups.
The ratio of early death of foetuses to treated females was nearly the same as that of the control groups, whereas the frequency of late death was higher in the experimental groups than in the control groups.
